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Estrogen Wires the Male Brain
PAGE 61
Testosterone plays a key role in shaping the male brain and influencing male behavior. Some
of testosterone’s downstream effects are mediated by its conversion to estrogen in the brain
by the enzyme aromatase. Wu et al. now show that one of the effects of testosterone-derived
estrogen during murine development is the generation of a male-specific projection pattern of
the aromatase-expressing neurons. The authors provide evidence that setting up this male-
specific wiring of the aromatase neurons in newborn pups enables the display of male-type
aggressive behaviors in adults.
Higher-Order Chromatin Crosses Over into Meiosis
PAGE 73
In meiosis, proper chromosome segregation is mediated by DNA recombination events—
so-called crossovers—that are also central to the generation of genetic diversity in gametes.
The positioning and frequency of crossovers are tightly regulated, and Mets and Meyer now show that higher-order chromo-
some structure influences crossover positioning. The authors demonstrate that depletion of condensin, a molecule required
for higher-order chromatin structure, changes the distribution of DNA double strand breaks that are a prerequisite for
crossovers.
Crystallizing Double-Strand Break Repair
PAGE 87 and PAGE 100
The faithful repair of damaged DNA represents a major challenge for all living organisms. Of the many types of genomic
lesions, those resulting in double-strand DNA breaks (DSBs) are the most toxic, and the Mre11/Rad50/Nbs1 (MRN) complex
plays central roles in their repair. Through structural and biochemical analyses, Williams et al. and Lloyd et al. now reveal how
an unusual molecular architecture underpins the function of Nbs1 as an adaptor that orchestrates and integratesmultiple DSB
repair activities. The studies also provide insights into how cancer-predisposing Nbs1 mutations may uncouple this critical
adaptor role of Nbs1.
Regulating Dicer
PAGE 112
miRNAbiogenesis is critical tomany aspects of cellular growth and differentiation, suggesting that cellular signaling pathways
might regulate this process. The human miRNA-generating complex is comprised of Dicer and the TRBP protein, and Paroo
et al. now demonstrate that TRBP is subject to MAPK/Erk-mediated phosphorylation, resulting in increased miRNA produc-
tion. Interestingly, while MAPK signaling to TRBP increased expression of oncogenic miRNAs, it decreased expression of
tumor suppressor miRNAs. Thus, a mitogenic signaling pathway regulates the miRNA machinery to influence cell prolifera-
tion.
Hail CSR!
PAGE 123 and PAGE 135
RNAi-related pathways regulate diverse processes, from developmental timing to
transposon silencing. Now, Claycomb et al. and van Wolfswinkel et al. define an
RNAi pathway that is required for proper chromosome alignment and segregation
in C. elegans. They show that a subset of 22 nt RNAs (called 22G-RNAs) engage
the Argonaute CSR-1 and target thousands of germline-expressed genes. Interest-
ingly, CSR-1 does not downregulate messenger RNAs or proteins, but instead inter-
acts with chromatin at target loci. Nematodes assemble holocentric chromosomes in
which kinetochores span the expressed domains of the genome. The findings
support a model in which CSR-1 complexes function to organize and distinguish protein-coding regions from centromeric
domains within holocentric chromosomes to promote appropriate chromosome segregation.Cell 139, October 2, 2009 ª2009 Elsevier Inc. 1
Translating Dietary Restriction into Long Life
PAGE 149
Dietary restriction can extend life span and slow age-related diseases in multiple species, but its molecular underpinnings are
unclear. By analyzing genome-wide translational changes, Zid et al. demonstrate a key role for the regulation of mRNA trans-
lation in deriving the benefits of dietary restriction. Specifically, translation ofmany nuclear-encodedmitochondrial genes was
upregulated via a mechanism involving the eukaryotic translation initiation factor 4E binding protein. This study has important
ramifications for understanding the dietary restriction paradigm.
Neuronal Monogamy
PAGE 161
The logic underlying the specificity with which neurons find their synaptic targets during
wiring of neural circuits remains obscure. A prevailing view, derived primarily from inverte-
brate studies, is that there is a hierarchy of target preferences that allows neurons to
synapse with alternative partners. Betely et al. now test the specificity of connections
formed by a defined set of inhibitory interneurons in mice. They find that when deprived
of their normal synaptic targets the interneurons retract rather than synapsewith secondary
targets. Thus, for some circuits, wiring specificity is predicated on stringent target recog-
nition.
An Eye Opener in Visual Perception
PAGE 175
Different attributes of the visual world transmitted by separate components of the sensory nervous system are merged in
a midbrain region to create an integrated perception of the surrounding environment. In this issue, Triplett et al. investigate
the mechanisms driving alignment of spatial visual maps required for this integration. They show that alignment of these
maps is dependent on spontaneous retinal activity prior to eye opening during development. The data suggest a general
rule in which convergent maps use coincident activity patterns rather than molecular guidance cues to achieve alignment.
Corkscrew Improves Memory
PAGE 186
A common property of long-term memory (LTM) induction is the requirement for repeated training sessions separated over
time, referred to as the spacing effect. Pagani et al. now show that in Drosophila, the duration of resting intervals required for
inducing LTM is regulated by activity levels of the protein tyrosine phosphatase corkscrew (CSW). Mutations in the human
homolog of csw are associated with mental retardation, and parallel mutations in Drosophila csw prolong resting intervals
required for LTM. These studies provide insight into the molecular basis of the spacing effect.
Inner Workings of the Clock
PAGE 199
Although more than a dozen clock genes have been described, the complexity and robust-
ness of circadian rhythms remain poorly understood. Using a genome-wide RNAi screen
and longitudinal bioluminescence imaging, Zhang et al. identified hundreds of human
genes whose depletion modifies circadian clock function. These hits map to dozens of
pathways and some are themselves clock-regulated, demonstrating extensive intercon-
nectedness. This resource will open new avenues for investigating the circadian regulation
of physiology and behaviour.Cell 139, October 2, 2009 ª2009 Elsevier Inc. 3
